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Abstract of JP2000293314 
PROBLEM TO BE SOLVED: To suppress the 
power consumption of a magnetic disk drive 
mounted on a disk array device. 
SOLUTION: This device is provided with a means 
which controls the relation between the 
configuration of plural magnetic disk drives and 
access from a host device 101, a power-saving 
controlling means which controls the power- 
saving (selection of power on/off and power-saving 
mode) of magnetic disk drives in a set logical drive 
and a controlling means which controls the 
diagnoses of the magnetic disk drives. This disk 
array device 110 shifts a prescribed magnetic disk 
drive to a power-saving mode or turns off the 
power (power- saving processing) after access 
from the device 101 does not exist any more and a 
predetermined time elapses. The magnetic disk 
drive undergoing power- save processing is 
subjected to diagnosis execution after a prescribed 
time passes at the start of the power-saving 
processing or when a designated time comes in 
order to maintain its reliability. 
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Ummi) ±{£3£BKl&i*S*i. K±68IiOI«T 
«M8©«£*fT57** X*7l"f SBK&HT. 

itu!Bfi£«C5^ X i7 =&§©£&£ ±{4SBfr b © 7 ? -fe 7. <h 

fflm^m^vi, itfUBs^T^x^SBSf^wgnmt- 

2K±©t^X^8iT'fe^t. «?IhIS&©— SB© 

ehe* wwrs nicj; D«#tfi»*«nw-r sis 2 ©gp 

MrK«*'r-< X ? SB (D®.£ ±.&mmfr <=> © 7 0 "t X <h 

Bftiea^.x-<x^SBwmtc*fL. ffife<Dt$iia7i/-bx 

HSfrT* 2&U©S3^t^X:!7SB£. 

e ©7 * -tr x *>s :&© t * -tr x * -c ©b#f b i * tHScr s b 

WK2«±©B3:i:zy h©£TK*fU BrJ£©P3rWI7 
i'tXA'Il^l:, iffiSB««7 s -< , X?SB£gfi'B ; E- 

[W#JH4] ±{5SB(::&^£tt. KlfitBiOPflT? 

ii5m^-h*€'*r-r-5 2^±(Ofia»xwx^sBt. 

SflfBlSSm^ w X ? 8fl ©m t ±ffiSI^e. © 7 £ -t x t 
i, 1 XfKBSWFSLTtroffi^-H* 



t b <hr-5> x ? 7 u-r mm. 
-ysbci&^t. ftatetfimt-m, xt:>F;i/©iu£ 

f-fX^7KSl. 

ti?$g©g§£?T5xf X^7K8flC^T. 
tSSB^- 2 EUiOBftx-f X*»fi<t. 

ftfffSSSm^'f X ? SB©m £ Jb&Sfifr<=> C07 9 ir x £ 
S:»*(*Jt**«6i. ±&SB*>e ©7 ?-feX *><=>;&© 
7^-trX*TC0B$K^It^T-5.^<h, 1 ©BS^-r W X 

a*5 f -<x^S6B©»»f*fT'5*ffit*wr*«w»t 

SfIfBSimxi'X^gB©*a('*fb. fifr5£©!$F B 17^-fc:X 

£ £ f -5 7* W X ^ 7 V -f SB. 

«?B©g§£fT 5f-f ^?7KSii:fi^T. 
gSS^e- F**rT * 2Et±©SSSii?W Xi7»Bi. 
MfBffi&ltvTV X i?8t©at±tt8t4» 6 ©7 ? -feX <h 
£*h6tttt*«B<>:. KSS«^Xi7SB©m©lofc 

507i'tX*>5*07i't^STO^HSW-ftt5« 
B£, lWigf-fXi/St^tStT^Oliift-K 

ifflS32£jUt©Slgn-.y h©^Tl:Jttl/, Brje©H#IW7 
^-trXTJ^^^tc. SfrlBa^w X ^ Sfi^Ift- 

Ftu »f«i^m«ii«x»4»^L/fc«f*jic. Kasmt 

-H(C*ofcfiK«,^-<X^SB©3iflfC^b. BWi&ftv 
Z. t. X ^ 7 v-t SB. 

[»^8] ±(4SB(C»^^n. fe±&Sfi£:©F B 1T- 
« ffiWSSlSrfT'? X 7 W-f SBlrfel/^T. 

»«=e- h & 5 2 ^©ssm-x-r x ? sfii . 
Bfrtsaa^ w x ? 8i©a <t ±&8i^ <=> © 7 ^ -tr x t 

1 h*»J6*-a-a*ffi<t. ±688^6© 

7 ^ -fe X ^© 7 ? -fe X * t?©B#r B 1 * Z> mm 

sifT $ it -s mm t ^ tr ^ mm «t * # l , 

aagaesatx^x^sB^fBss^-Htb. m 
fess^-f xi/SB©*aic?tL. ®m&ftoz.}i&&WL 

itSf^Xi7 7l/-f8i. 

[g« 9 ] gg;j<js i Tisw^js 8 tB«©^t* na> i © 
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7^ 70 7 U"f SB. 

T-lf $8<£>$g£fr ? 7^ 7 7 7 U"f gll^^T, 

mrtsssmx f x ? ggcDffl <h ±tzmmfrz <d 7 ? -t 7 1 
zttfottttzmmt, mmm.y'^ 7i>mm<nm<ni^\z 

<=, <n 7 v -t 7 & 7 -tr x * T?<£>B$f?jj£ ttirr -5 ^ 

$-3^ff $-ti--g>^^<t, L AN^K teR S 2 3 2 C£$fJ 

o±^m^m^iz. m^mm.'T'i 7 9&m^mm : E- 

Ft-fZCtomfe*:. BdgLANgb<liRS2 32 
C LTff 5 d £ -5 7 ^ 7.? 7 U-f £j 

Bo 

m<n®%:Z'fT o 7^ 7. 2 7 K ^gtc*3^T« 
fifftE&^7^x?SBco;ia<h±ftgiBfr6<D7^-fex<i 

t ^ tx*^*©7 ^-tx * -ewP#R>i£tH&-r si® fig 

<h. l<D&m^X^K£^LT^tf>giimHE-F£ 
*fTS-lt-5«filt, LANSL<iiRS 2 3 2CS;W 

<a«^k. iftfESB^-rx^ge^Sm^-Kt-rsc: 

flftfBLAN^L<«RS 2 3 2 C£*tE& U 

xfT-5 ct^^t-r^^ x?7 v-i mm. 

T'ffim<D®£&ft0 7 : -< 7?7U-imW\Z&^T> 

mmmn.y"^ x t> mmnw. t. ±.<&.mm.i^ <=> 07 9 -t x t 
%(D7 ?±7fr$fr<D7 ?±7.£T'<Dmm∋%t.-r ; £>m 

mt. 1 co&^7^ X^gfiSr^LT^-Wgffm^- K 
£*fT£-t££1JS&fjE<!:. LANfl<liRS 2 3 2 CS;a 

7-t7&m^m-£:iz. mmmm.^^ x^b^^- 



T-tf fficCS^ £ ff "5 7 4 7 7 7 V -f SB (C *3 . 
miZM&'rJ 7.2%iW<Dl(B.£±&mmfrt>e>7 7iz7t 

7 ? "fe X e. 7 ? -fe X £ T C0B#r B T £ ftSfcf 3 Htg 
<t. 1 W^^X^B^^LT-e^Hrim^- K<£ 
HffS-ti-Sffiflgi:, LAN^L<(iRS 2 3 2 C £ rfrHSP 

t-r^>5 ; -<xi7 7U"f i§. 

A^lCD^f X^7U"r^BtC^t^T. SftS^^fKSia 

IJRS 2 3 2 C£*lEi3bTfT5 li^ttSf^ 
i7 7U-fSB. 
[«W 

[0 0 0 1] 

B> )im^g§-^cDto05l|^gB©gi5m(cPL, ^ir. n 
[0 0 0 2] 

[0 0 0 3] f-fX^7KgfH 3>tfi — ^&B 
SCfBISiBibTffi^enT^-S. f^fX^7KiI 

«*©«*x***i£Ba«*ttsn. -7^- x^7 

U- -Y SBR^ d OlfigIT-* -5 n > fcf a. - ^ ->X <t A 
flSnt^&OK»f^ X^gBO^T7&i»f^*i^: 

[0004] uneiif^x^ain ±&mmfr*> 

ttSB**frA« «fc otc. 7 * -feXMSfflKr-f X ? S 

B*t«jf^i»T&n-n«&ettc». m^wRfr^. ± 
&mm^mw$imfr*>7irii7.wte^m&izi l t> mm.^ 

[0005] c:t. rife^+j ttt. $iJiW«B^±(4 

&B*><~>, ^•oam7 :r -<X^iB(cWbT^JW+Sffi J f'7 

-^^A^^n^^^tc ^-on^X'CX^iB^gpj^ 
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tiz>mr$<Dmmwzfo&?z>ct&'£i£ti.^. s>t. m. 

£ m L. Ac ?t ( z ? -5 c «t £ # * & l» . 
[0 0 0 6] Sit. T^-feXite, ffi^x-fX^gB** 

T%>. fflfiftt. ±t£SB©B«JR»Xtt»M©<l|»^K:*f 

[0007] a**** x?mm\z\t. — Be. ±&mm 

frt><D75r±.Z$:g.misrzizglzW,M&*>£:ls. Plife 
OSD. B&t7VX:93£fi«. m^ViWm^- KSrWSI 

[0008] a#©T'fXJ7i"f8iT?tt. *^^n 

X^TW ^B^SillL-fc^ti. CCD^^X tTZ 
ST. CftK«*£ftT^*±IB©a&[7*-rX?l6fi« 
ftf4"cftoT^5. 7^X^7l-"f i!g<£>*2il£:t:7 

£i-T2>mft&uzti2>ii> z.ti&mmizffi.^j 
[0009] ±.&mmfr*>mm*smizwif£.t<tiT^tz^ 

SBSt-r-fX^gB. Rtf. X^Tffltc*^^nTO^m 

if^x^gtii ±tt*B3&»6«ffl^niBa:»)e*ufc 
<tt*. xtt, x^Tffl<Dmmx^x^^B*^ffl$n2. 
-c-n-en. mm&&Ai,W)fttpi:-rz>. — b. 

**7 , U"fSB<!:&Si. 
[0 0 10] 

tt. ±{i^BA^©7i7-feX7»Wj:^*-&l-«. iTffl 
x^B£l&ff^icLT:fc<&>g#&^. :w 

^S£B£ riftf^^j &r*fc#©WFM**&K£fcB. x 

w x * r U"f sig^f* t v xoitmtw l < «Tf *. 



s/tijw ?irx£#itb&mi«:&e>&i^. 

[00 11] St, 1 fflooam^'f X?l£g 
7h) £ 10<7)IS3I:i--y b < hLT^a:b&^>5 ^ ^'X^5'7' 
^"^ ggfCfcl^Ttt. ^(C. ffi.n.7-{ *?$im<D®tft(D 
mint- K Steffi Lfefc'ttTtt. x-f Xi/TU'f Sfi<& 

[0 0 12] 

[!£H£JWft-r-5/fcJ6cD#!8:] lWIr^X^gi 
P (®W=L-v h?)l>-7) mz. ±4tSBXttW«fe 
B^e0r^P B 1WT^-feX*i»^«^C fcBOlKB^E 
- h'cD 1 o^iRL-T. f©lffl©IIf-fX^iIi 
fca^LfeMHrE-Fi-rs. JlWfflfBt-HfCttaft 
aaBifllttClsHBSIfrlkS-ti-S^- M^Sns. 

[0 0 13] lftOBJKf^Xi'SiB (fta^--.y h 

U ±tt(BBXtt«l»«B*»6R»f&«FlB]07'^-feXjJ««l 

ffloaa^x^^Bp^^Lfcgsm^-h'frs. 

[0 0 14] laoiaTYXJSIB («la=yh 

»8B*>e3fJ£NfW©7 , ^-feX*»*v»*^C. «gc<Z>Hi5 

[0 0 15] £©«fc5&Hffll£!!fT-r&fc#. SSf-f 
X ? SE«)i$ <t ±ffi«B*» «=> <E>7 ? -trX <h SrittJfctttt 

*ISB®*«*-K£iB&?"*W«IWW#a£. ^x 

B«£ti. B&x*;**SB#Bffl^«fctt«K:*r*a> 

[0 0 16] 

[J8W©*«©»I] EAT. #B9J0>x-r XJ7H S 

[0 0 17] EJ 1 ±<£glB 1 0 1 CSSasnftr-f 
X£7 7U"fgBl 1 OWrtSC^CD— W$:^To 

[0 0 18] ±{4ggl0 1«. B«0ffi&«$£IM» 
U 7^^71/^11 1 0 IC^LT3-7> F£#8fr 

[0 0 19] f^X^7HSIl 1011 
^Xx-X[il?§ 12 0. mtllSEPSB 1 6 0. ^-^GilllHlgS 

170. h*5-r y-r >^xx-xiHis§ i 8 o. es^^f 

Xi7^g 19 0. X^TfflfiS^x-r Xi^^g 1 9 1 . « 



IWJH3 0, LANS'JWffi 1 4 0. *3<ktf, RS2 
3 2 CfftWgP 1 5 0 <fc ots^^n^o 
[0 0 2 0] $(JfP0P 16 0H -^-f^a^O-feyU-tiM 
f5Pffl77-A£x7K<fc0|igi£n£. ttB£tt$M!H 

r i6i, vam&vm-rzffrmmm 1 6 3 * 

SdWSBl 6 0±co* : &'J l 6 2 Kte&ffi^S^ 
[0 0 2 1 ] SgfVX^gl 1 9 0*3cfctfX^7ffl« 

Ilr^^^Sll 9 Ott, RAID (Redundant Arra 
y Inexpensive Disks) ffif&hfc&JL o , 7U"ftKJCS2 
IT5 (0 1) • 
[0 0 2 2] RAID^-^1 in (2 0 0, 2 0 
1) *fctt*R*J (2 0 2) ^T«J«*tlS. RAID 
^-ySi*T5B«f -{X^Sil 9 Olt ±(fc£ 
§1 0 l*^7^"feXPl«fr*»^» RANKft§« 
*6*XL, RAID^-yMSCPy^JI/a-7 

«<Z)»iWxiJ7&»«r* «■«»«) . 
[0 0 2 3] —mz. f^X^TK TH«&<Z)igr 

*«BfcfiB#»Ttttt-r*. *bT. f^^7K 
^SSOi^X^8Ii:»L, x-*<o*Mrt*7* 

[0 0 2 4] RANKtP^Mi-y 
tt, r^^7K8il 1 0cD^ffiffiO^{'<t0 
£#>£o n RANK= 1 Ui/ft)la--*y K 1RANK 
= n K ^fcH mRANK=nDy^ 

;i^L- y h£T*££rttnJffiT*S. B1TIJ, RAN 
K0 (2 0 0) ICLU0 (2 10, Dy^jHz 7 hS 
*f 0 ) , RANK1 (201) CLUl (211) <h L 
U2 (212) , RANKn (202) CLU3 (21 
3) £LU4 (2 1 4) <Di85£T&5. 

[0 0 2 5] X^Tffligf^X^gll 9 1H RA 
I D^-^«LfciIr>fX^gI 1 9 0 HfS* 

"T*. R#Wl:tt, »Wf**fT LTI»**tftttlU HtS 
©»S8gf>fXl7 8ti 9 l ix^7fflaif^x^ 

§sb i 9 i £B&-r£,> 0 1 x^t^^rmm^^ x^ 

[0 0 2 6] B2I1 /€U16 2_Lco&«^JIir-;?' 
[0 0 2 7] «ftr>fX>Mfl7- ^2 5 0 tt. 



M2 0 0 0 - 2 9 3 3 1 4 

^CchtCcfcO^a^n^. RANKn (2 0 2) CO file 
cO«|£rte, 6. «3LUN«:ffl 

±&i£B l 0 l **SD>>*;ioL- Hc*fLT7^irX 
SrS«Lfc«P*J*7^-feX«F*JJca»-r*. ujeufca 
y^toZ7 hft<Z)«M^X^gBl 9 O0D{£B£, 
»a^^Xi7««ffiR^a»-r*. RANKn (2 0 
2) <DR ANKfiK^&CODv^JlOL 

Bl 9 OSJO^-FtLfcWfMXJiBBEfR^ 
1 9 0O««*j(EBffUfc«f*J*. »«HJ6«f*Jta»r 

[0 0 2 8] 2 6 0H ±{£3£B 101* 

[0 0 2 9] ^M&B#P*12 7 Ote, aif^X^gf 
1 9 0#JWE- KSi&oT3&^lgr^X*81 1 

^^ofcS^X^gfl 9 OO^W^HfTT^)^ 

[0 0 3 0] KT. **WI-l8"r-5»«*ftS7P— ^ 
^-h (03, H4*5J;tfH5) S«^TRW«. 

[0 0 3 1] ±&&B1 0 lit 7/'J^-y3 XOJH 
frftfrt^ M3S**ttf-fX?7K«l 10C» 

«-r*. £Sft««a. T f ^x^7u-rgBtc*fUTU 

-FXtt7^ KD7^-fcX^J:t)W0tHbXt4»*a 

[0 0 3 2] f^^7H8il 1 Ote, ^cojgfttf) 
IKK:, ±&&K&$<07 9±Xlzj&&*imt.-t2>itib* 
'MM^X^gfl 9 0©t«*»Xt5. 

[0 0 3 3] X^7ffll8MT^X^gll 9 1 tt, fflS 
«±fi8Il 0 l*67^-fe^an*21i3Wac^fcA, 

ft*. X^7MIr^X^gi 

[0034] r^fx^7 u-tmm lion >r x 

^3£Bl 9 0<Z)t|«*SAU fi&^^X^3£Bl 9 0 
OiE*ftfPS:*BUft:*. fB«^fiifS5r 2 5 0 
RSLUN, fILUN, 7^-trXNF^iJ <«»5^ 
X^^Bl 9 0<OjE**«Kbfc^«J) . Ilf^X^ 
i£B&B* W»LUN£g»T* (03) . « 

ILUNIt RANKn (2 0 2) ifl % tt»<B«St'r-<' 
X^ISBl 9 OT'M^nti/^S^C, DyiJi^ 

y hsjijff^»«flFa-rs«*e«»-rs. lu4 (2 

14) te, flLUNC, LU4-l<hLU4-2<hL 
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xmm-rzmmL unh ranki (201) ic^-r 

U 1 (2 11) ©P3llLUNt:liLU2 (2 12) £. 
LU2 (2 12) «r^^LUN(C«LU 1 (2 11)$ 

fits. 

[0035] rt^-g>iii$g£3£g«£. m 4 ^-mm* y 

[0 0 3 6] 7*H*;*B**J<h»«IH&ll*»J (miP^7B# 

M) a. mmi 6 o rt©9n$»iii 1 6 3*^saaE©i^ 

[0 0 3 7] Ji&gjfi 1 0 1 *<=><D7?-feX£§£iiL7c 
t€T, {S^fX^gBlfgl^-:/;^ 5 0frt>T?-t 
7.tt&.<DU~?J])l=L- y hlzm-rZW.m.y'j X^gfil 

ffitf-sf-yizttiT^ZyfrXitwam*:— kk&s. cco/t 

^gBtfSx-T/Jl' 2 5 OOlMT-fXi' 
gfttfl:SSLT^5I«f^ X^gBl 9 0W«ilS 

7^-fe^BP*JS«eEO«F»J»;M«rT*. 
[0 0 3 8] H4 0«iR*7«iaTtt, RSSntH* 

•fe X $ *Uc < fcfc D v# y h £ 7 -trx B#^tJ Kg 

B#Pfl2 6 0 &mZ.fcm&T\ fttk<DU-Jf>)V3--y b\Z 
m,-?2>Mfa.y : 4 Xtrmmi 9 0£, B^-?-f Xi-gif 
^;P2 5 0 COHIf ^ X ^ glfil^ e tiJi L. 

i»f^ x^^BffiBtcss^nT^^saa.^^ x^g 
gi 9 o (Dmw.&mm-r&fry.teBm^- fw. « 

HSMHWUfclSMW;, ffiSMteftftJ (0 2) ClSt 

[0 0 3 9] L U 1 (211) «. @5m^f*.BtF B 1 260 
ISSnt^5B5lLUNOLU2 

(2 12) Ott«KJ:0«jSl©»X. Mm (MSWt-h* 
*>5rt»> ^W^-TS. LU2 (2 12) *tKi«f*5WflW 
«jBAT(f»ft^«d». aSvr^X^B^Il^-:/^ 

2 5 ocDwn.ffltemMJ)mm2n&<b-r> lu2 (21 

2) KTJ&a^-fX^glBl 9 0 4ffifflUT^ifl)£ 
LT. *©««^X?8B©«WSi8IKU&t>:Xtt»S 
it-Htl^cK LU2 (2 12) *igi5m^f^B#R»1$ 

fi*.-c^**£tt. m.m.^-i y.9^mmmf— y>v2 5 

0©WttB&ll#ffl#S»W*i:ttO. LU1 (2 11) 



r ^ X i7 gfifiBCHf ^ X i'gl 1 9 0 K>!giEi&jg 
»r-r-6. WBfcjBWLfcWWtt. Mi* MS&WF*a feast- 
's. 

[0040] LUN4 (214) ti. g&m^fl#fl>1 2 6 

v>*y LUN4 (2 14) it— rxnwjfi 

)Vn.=.y HftofcT&S#. BftynoKSST^X^SBl 
9 0*>fc«JSSftT^*;i£*»etfSLUN»;:T#*IL 
Tfl-rs. 13*Jg#LUN4- 1 . 2?iJB^*LUN'4 
-2tli$nt^5. LUN4-1H BUS LU NIC 
LUN3 (2 1 3) 1bm&ZtlT^Z>Zi:fr*>> LUN 
3 (2 13) ©MI«|JB*6B#*IJA<S»$nT«f^j:V»*^ 

tt, lun 3 (213) i3T^ffl4>-e*^)C:i:^e) i m 
BOKSax-f X^SSl 9 o<omas*^-7bJtc^. LU 

N4-2I1 PIILUN*%^it*^, 2£UB©J&^, 
f-fXi'gll 9 OroSiHSr^-7-r-g). Sj^^^-^Lfc 

N4TH -^©Ha-y h^fSiliT'f X? 
SBPco-gP^MiS^Xttgn**- h'^W^ff 

[0 0 4 1] 0 5 (D^jfflS-Ctt, I2££*lT^-5n v 
MIMfcC. Igr-{X?glfIr-^2 

2 7 o *j@*.fcn#,6T. ttmv>ai;t))i=L=.y b\zm-f 
SJBa^^X^SIBl 9 o*. Bsm^x^sB^sT- 
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